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F A R M P R O F I T The effect on 
of conserving stubble to prevent wind erosion 
By Andrew Bathgate, Research 
Officer, Economic Analysis Branch 
Over-grazing of stubble is a major 
cause of wind erosion on Western 
Australian farms. Stubble contributes 
to the 'roughness' of the paddock; as 
the roughness is reduced, the risk of 
wind erosion is increased. 
The risk of lupinosis in sheep has 
previously reduced the likelihood of 
lupin stubble being over-grazed, but 
the development of Gungurru, a 
phomopsis-resistant variety of lupin, 
has increased the potential for over-
grazing and hence the probability of 
wind erosion. 
Researchers at the Department of 
Agriculture have established the 
amount of stubble needed to prevent 
wind erosion. In well grazed paddocks, 
the conservation standards are 0.751 / 
ha for cereal stubble and 1.5 t/ha for 
lupin stubble. (See "Erosion potential 
of Phomopsis-resistant lupin stubbles" 
on page 11 of this Journal.) 
This article describes the economic benefit (or cost) 
of conserving stubble at the conservation standards. 
To conserve stubble or not? 
The evidence suggests that there is an eco-
nomic benefit from conserving stubble at the 
specified conservation standards, if this 
conserved stubble prevents yield losses of 10 
per cent or more in the following crop. This 
happens when the value of the last 1.5 t/ha of 
lupin stubble for prevention of erosion is 
greater than the value of the stubble for feed. 
There is no benefit in grazing cereal stubble 
below the conservation standard, even without 
considering the risk of erosion. 
Determining the benefits 
Whole-farm model 
The costs of stubble conservation were deter-
mined using a whole-farm economic computer 
model for the south coast of Western Australia. 
The model is used to determine the effect of 
farm management strategies on whole-farm 
profit. It represents biological, physical and 
financial aspects of the farm, as well as interde-
pendencies between farm enterprises, such as 
the grazing of crop stubble by stock. 
The profitability of a crop depends partly on 
the grazing value of the stubble, but it is not 
usually included in crop budgets because the 
value of stubble is difficult to measure. Whole-
farm modelling is a means by which the value 
of stubble and the costs of over-grazing can be 
determined. 
The model allocates farm resources such as 
labour, land and capital among the various 
enterprises from which a fanner has to choose, 
and the selects those enterprises which maxi-
mize whole-farm profit. 
Stubble 
The net benefit of conserving stubble can be 
expressed as follows: 
Net benefit of conservation = benefit of reduc-
ing production losses less cost of grazing 
forgone. 
The cost of grazing forgone is determined by 
the quality and quantity of stubble, both of 
which decline over time. These losses must 
therefore be represented in the model. 
On the south coast sandplain, weathering and 
trampling by sheep reduce the quantity of 
stubble by about 5 per cent per month. 
Weathering and grazing are assumed to reduce 
the quality of the stubble by about 10 per cent 
per month. 
Adviser Trevor Jenkins near a 
badly blown lupin paddock 
east of Geraldton. 
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Grazing reduces stubble quality because sheep 
prefer to graze the high quality grain and leaf 
rather than the stem. The quality of the sheep 
diet is highest when they start grazing the 
stubble, eating mainly grain. As the grain is 
eaten out, more leaf and stem material is eaten, 
thereby reducing the quality of the diet even 
more. By the time half the stubble is eaten, all 
of the grain has been removed. 
Table 1. Quantity of lupin stub 
analysis, yields of lupins and h, 
Quantity 
of stubble 
3.8 
3.1 
2.5 
1.9 
Lupin yields 
(t/ha) 
1.0 
0.85 
0.8 
0.65 
N.B. The harvest index is the rati 
to total yield of dry matter (grair 
ble used in the 
irvest indices 
Harvest indices 
(t/ha) 
0.25 
0.25 
0.30 
0.30 
o of grain yield 
i and stubble). 
The benefits of conserving stubble at the 
conservation standard were determined for 
different yields of stubble, because the quantity 
of stubble varies between seasons and between 
management practices. Table 1 shows the 
yields of lupins and harvest indices which 
correspond to the quantities of lupin stubble 
used in the analysis. 
If stubble is grazed below conservation stan-
dards and wind erosion results, the yield of the 
following cereal crop could be reduced. Experi-
ments have shown that removal of topsoil 
reduces cereal crop yields by between 8 and 25 
per cent in the first year alone. These effects are 
measurable for up to five years after the wind 
erosion. Yield may also fall in the crop follow-
ing lupins because of sandblasting. Yield 
reductions ranging from 0 to 20 per cent in the 
first year after over-grazing were examined. 
In the analysis it was assumed that paddocks 
were over-grazed every year, which resulted in 
a wind erosion event once in ten years. The 
reduction in yield resulting from wind erosion 
was assumed to occur only in the the year after 
wind erosion. 
Over-grazing of stubble is a major cause of wind erosion. 
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Results and discussion Other agricultural areas of Western Australia 
Cereal stubble 
There is no economic advantage in grazing 
cereal stubble below the specified conservation 
standards, even without considering the risk of 
wind erosion. Selective grazing by sheep 
means that all of the grain will have been eaten 
before the stubble is grazed down to 0.75 t/ha. 
For even low yielding cereal crops, it is likely 
that the high quality components of the stubble 
will have been eaten before the conservation 
standard is reached. For this reason, and 
because the conservation standard for lupins is 
1.5 t/ha compared with 0.75 t/ha for cereal, the 
remainder of this article concentrates on the 
conservation of lupin stubble. 
Lupin stubble 
Table 2 shows the effects on profit of restricting 
grazing to conserve lupin stubble. The positive 
figures show that there is a benefit in removing 
stock once the stubble is grazed down to 1500 
kg/ha. The negative figures indicate that there 
is a cost to restricting grazing. There is a cost 
in some of the situations analysed, when the 
value of the stubble for feed is greater than its 
value for reducing wind erosion and prevent-
ing production losses. 
Restricting grazing to conserve 1.5 t/ha of 
stubble is profitable if the yield loss in the first 
year after a wind erosion event is 10 per cent or 
more, for all but the lowest yield of stubble 
(Table 2). For the south coast, it is unlikely that 
the stubble remaining after harvest will be less 
than 2.5 t/ha. 
The trend in Table 2 is for the net benefits of 
stubble conservation to decline as the amount 
of lupin stubble per hectare decreases. This is 
because stock would have to be removed 
before all the grain and leaf material had been 
eaten. 
To maintain conservation standards, stock 
have to be removed earlier from paddocks 
with low stubble yields than from paddocks 
with high yields. The amount of grain eaten 
depends on the length of time stock are al-
lowed to graze. More grain will therefore be 
left in paddocks with low stubble yields and 
the cost of grazing forgone will be high. This 
reduces the net benefit of conservation. 
This implies the benefit of stubble conservation 
will be lowest in years with poor lupin crops. 
(A crop giving 1.9 t/ha of stubble would yield 
0.65 t/ha of lupin seed, which represents a 
poor year for the south coast [Table 1]). Table 2 
shows that even in a year with poor lupin 
crops, a yield loss in the following cereal crop 
of between 10 and 15 per cent caused by erosion 
warrants conservation of the lupin stubble. 
The results have implications for drier areas of 
the State, which have lower lupin yields than 
the south coast. Table 2 seems to indicate that 
the net benefit of conserving lupin stubble 
would be less for areas of the State where 
yields were lower than for the south coast. 
However, Table 2 figures apply only to the 
south coast even though the trend explained in 
this article would apply to other agricultural 
areas. 
The total value of lupin stubble over a ten-year 
period is about $24/ha, depending on the area 
of the farm in crop. In most cases, 20 per cent 
of the stubble will be grazed. The maximum 
cost of stubble conservation will be $19/ha, 
which is less than a 13 per cent loss in a 1 t/ha 
cereal crop caused by erosion or sand-blasting. 
(The net price of wheat is assumed to be 
$150/t.) 
There is therefore likely to be a net benefit to 
conserving lupin stubble in other agricultural 
areas, when erosion causes yield losses of 13 
per cent or more. Removal of the topsoil can 
cause yield losses of between 8 and 25 per cent 
in the first year. 
This analysis has concentrated on yield losses 
in only one year. In reality, the losses could to 
continue for up to five years after wind ero-
sion, so that it is likely stubble conservation is 
profitable for yield losses of less than 13 per 
cent. 
Table 2. Benefits (S/ha) of restricting grazing on lupin 
stubble at various yields of lupin stubble. Average 
benefits per year over a 10-year period. 
Yield reduction of Stubble yields (t/ha) 
cereal following lupins 3.8 3.1 2.5 1.9 
(%) 
-4.87 
0.D 
5.14 
10.17 
15.21 
-7.44 
-2.44 
2.57 
7.60 
12.64 
-8.90 
-3.90 
LB 
6.14 
11.18 
-10.77 
-6.53 
-1.51 
3.51 
8.55 
N.B. Figures shown are "before tax'. 
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